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• DOCUMENT- IDENTIFIER: US 6376341 Bl 

TITLE: Optimization of thermal cycle for the formation of pocket implants 



Brief Summary Text (14) : 

In one form, a process for fabricating a memory cell includes providing a 
semiconductor substrate and forming an ONO layer over the semiconductor substrate. A 

masking layer, such as silicon nitride or polysilicon, is then deposited overlying 
the QNQ layer and patterned into a resist mask. The resist mask is thick enough to 
withstand both an n-type and a p-type implant and go through an annealing process. 
After patterning the masking layer into a resist mask, the semiconductor substrate 
is doped with p-type dopants such as boron, preferably by using ion implantation. 
The p-type implant is a direct implant, which is an implant at an angle 
substantially normal with respect to the principal surface of the semiconductor 
surface. The p-type implant creates a p-type region. After performing the p-type 
implant, the semiconductor substrate is then exposed to a thermal cycle to laterally 
diffuse the p-type region to the desired regions of ' the semiconductor substrate. 
After exposing the semiconductor substrate"t6 a thermal cycle, the semiconductor 
substrate is then doped with an-n-'type dopant such as arsenic, preferably by using 
ion implantation. The doping of the semiconductor substrate with an n-type dopant 
causes an n-type region to form in the semiconductor substrate. Preferably, the 
n-type implant is a direct implant. In one preferred embodiment, an etch is applied 
to the exposed ONO layer to expose part of the semiconductor substrate before the 
I doping of the semiconductor substrate with an n-type dopant. After doping the 

semiconductor substrate with an n-type dopant, the resist mask is removed and the 
bit-line oxide region is formed. 
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ATTY- AGENT- FIRM: Amin & Turocy, LLP 

ABSTRACT: 

A process for fabricating a memory cell, the process includes forming an ONO layer 
overlying a semiconductor substrate, depositing a masking layer overlying the ONO 
layer, patterning the masking layer into a resist mask, implanting the semiconductor 

- substrate with a p-type dopant to create a p-type region, and laterally diffusing 
the p-type region. In one preferred embodiment, the lateral diffusing of the p-type 
region includes exposing the semiconductor substrate to a thermal cycle. Preferably, 

. the thermal cycle is a rapid thermal anneal or a furnace anneal. 

20 Claims, 6 Drawing figures 
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TITLE: Non-volatile semiconductor memory device and its manufacturing method 



Detailed Description Text (23) : 

Thereafter, a resist layer 9 is coated and patterned as shown in FIGS. 7A-7C. The 
SiN film 8 is etched by anisotropic etching (in the memory cell section) , and then 
the resist layer is removed. Referring then to FIGS. 8A-8C, the control gate layer 
(polysilicon layer) 7 and then the ONO film 6 are etched by anisotropic etching, 
using the SiN film 8 as a mask . At this time, the memory cell section has a 
structure as shown in FIG. 8A in which the films 8-6 are treated for the formation 
of a gate electrode, while the peripheral sections have structures as shown in FIGS. 
8B and 8C, in which the floating gate layer is exposed. 

Detailed Description Text (39) : 

Then, as in the second embodiment, the SiN film 8 is used as a mask to etch the 
control gate layer and the ONO film by anisotropic etching, and the resist is 
removed. In the following steps which are not shown, resist is coated and patterned, 
and then the floating gate layer is etched by anisotropic etching, using, as masks, 
those portions of the resist provided on the gate electrodes of the peripheral 
transistors and on the contact portion of the resistive element, and those portions 
of SiN provided in the memory cell section and on the other portion of the resistive 
element. Then, the resist is removed. 
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ATTY-AGENT-FIRM: Hogan & Hartson, LLP 

ABSTRACT : 

In a non-volatile semiconductor memory device and a method for manufacturing the 
device, each memory cell and its select Tr have the same gate insulating film as a 
Vcc Tr. Further, the gate electrodes of a Vpp Tr and Vcc Tr are realized by the use 
of a first polysilicon layer. A material such as salicide or a metal, which differs 
from second polysilicon (which forms a control gate layer) , may be provided on the 
first polysilicon layer. With the above features, a non-volatile semiconductor 
memory device can be manufactured by reduced steps and be operated at high speed in 
a reliable manner. 



2 Claims, 84 Drawing figures 
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DOCUMENT- IDENTIFIER: US 6433384 Bl 

TITLE: Semiconductor memory device having sources connected to source lines 
Detailed Description Text (18) : 

Thereby, the word line WL connected to the control gates of the semiconductor memory 
cells MC is thus formed. After that, a stacked gate electrode is formed by using the 
silicon nitride oxide film 111 as a mask to etch the ONO film 107 and the 
polysilicon film 106. 
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ART-UNIT: 2813 
I PRIMARY-EXAMINER: Chaudhari ; Chandra 

ATTY-AGENT-FIRM: Armstrong, Westerman & Hattori, LLP 

ABSTRACT: 

A semiconductor memory device includes a silicon semiconductor substrate, a 
plurality of element isolation regions formed on the silicon semiconductor 
substrate, a plurality of semiconductor memory cells formed between the element 
isolation regions, and conductive films formed on the silicon semiconductor 
substrate and connecting to source diffusion regions of at least two of the 
semiconductor memory cells. 

12 Claims, 31 Drawing figures 



